Suppressor of cytokine signaling (SOCS) 1 plays a crucial role in the immune response and might contribute to the prognoses of liver failure treated with glucocorticoid. We recruited 47 acute-on-chronic hepatitis B liver failure (ACHBLF) patients receiving glucocorticoid treatment and 30 healthy controls to determine the potential effects of glucocorticoid on the transcriptional level of SOCS1 in peripheral blood mononuclear cells. On the third and twenty-eighth days of glucocorticoid treatment, SOCS1 expression was negatively correlated with model for end-stage liver disease (MELD) score. Interleukin-6 (IL-6) and tumor-necrosis factor-a (TNF-a) levels were statistically lower, while the SOCS1 transcription level was higher in survivors than non-survivors both in pre-and post-treatment ACHBLF patients. The methylation rate of the SOCS1 promoter in ACHBLF patients was higher than in healthy control patients as determined by methylation-specific polymerase chain reaction. The mRNA level of SOCS1 in methylated promoters was significantly lower than from patients with unmethylated SOCS1 promoters. interferon (IFN)-c-responsive and STAT1-dependent gene expression was higher in survivors and was dramatically decreased with rising expression of SOCS1 after glucocorticoid treatment. Mortality rates were significantly higher in methylated patients than for those without methylation at the end of a 90-day follow-up. Furthermore, we found that five in six surviving patients displayed demethylated SOCS1 on the twenty-eighth day after treatment, while that number was 3 in 10 in the non-survivors. These findings suggested that ACHBLF patients without SOCS1 methylation may have a favorable response to corticosteroid treatment.
INTRODUCTION
Acute-on-chronic hepatitis B liver failure (ACHBLF) is usually related to an increased incidence of reactivation of hepatitis B virus (HBV) infection and an acute hepatic insult characterized by jaundice and coagulopathy.
1 It progresses rapidly with an extremely high mortality rate of up to 60%-80%. 2 In the primary pathological mechanism of hepatic failure, uncontrolled hepatic immune activation by HBV infection and cellmediated lymphocytotoxicity reaction leads to an imbalance of pro-inflammatory cytokines that contributes to the development of ACHBLF.
Suppressor of cytokine signaling (SOCS) 1 has been identified as a key negative feedback regulator of cytokine stimulation that is extremely important for limiting the inflammatory responses. [3] [4] [5] [6] It is recognized as an important mechanism for the negative regulation of the Janus kinase and signal transducer and activator of transcription (JAK-STAT) pathway, which is one of the transduction of cytokine receptors signals.
7
SOCS1 protein limits the extent of Toll-like receptor signaling by inhibiting type I interferon (IFN) signaling. 8, 9 Studies have indicated that interferon regulatory factors (IRFs)-1, chemokine (C-X-C motif) ligand (CXCL) 9, CXCL10 and CXCL11 played essential roles in the JAK/STAT signaling pathway. [10] [11] [12] In addition, SOCS1 is induced by various cytokines including IFN-c, interleukin-6 (IL-6) and tumor-necrosis factor-a (TNF-a), which downregulate SOCS1 in a feedback loop. [13] [14] [15] The adrenal insufficiency in liver diseases makes it reasonable to introduce sufficient doses of corticosteroids in the early stage of liver failure. 16, 17 As an optional therapy for ACHBLF, corticosteroid treatment has received much attention. [18] [19] [20] [21] Glucocorticoids suppresses inflammation by controlling and preventing the immune-correlated damages. The upregulation of SOCS1 by corticosteroids has been established both in vivo and in vitro, [22] [23] [24] which suggests that cortisol may be playing a key role in suppressing cytokine signaling and the associated inflammatory response through SOCS1. However, the effect of glucocorticoid on SOCS1 remains unclear in ACHBLF.
In the present study, we explored the inflammatory cytokine levels and SOCS1 gene mRNA expression in peripheral blood mononuclear cells (PBMCs) before and after glucocorticoid treatment in ACHBLF patients. We also investigated the correlation between SOCS1 expression, model for end-stage liver disease (MELD) scores and mortality rates. Furthermore, the SOCS1 promoter methylation status in different stages of glucocorticoid treatment was analyzed more intensively to verify the potential role of methylation and the effect of corticoids on the prognosis of patients with ACHBLF.
MATERIALS AND METHODS

Subjects
We recruited a cohort of patients with ACHBLF who were admitted to Qilu Hospital of Shandong University between December 2007 and May 2013. The diagnosis of HBV-related ACHBLF was made based on the APASL criteria, 1 with more than a six-month history of chronic hepatitis B, serum total bilirubin .85 mmol/l and international normalized ratio (INR) o1. 5 or prothrombin time activity,40%. None of the patients were associated with alcohol abuse, intravenous drug abuse, pregnancy, antioxidant use, receiving interferon therapy, concomitant chronic hepatitis C, hepatocellular carcinoma or other metastatic liver tumors that can affect liver function. Autoimmune, metabolic disorders and human immune deficiency virus infection were considered as exclusion criteria. Thirty healthy individuals were age-and sexmatched and then enrolled as controls.
None of the patients had used corticosteroids for at least 6 months prior to this study. Necessary conservative treatment, such as hepatoprotective medicines and nutritional support, was given to the ACHBLF patients. Adefovir (ADV) and entecavir, nucleoside analogs with significant inhibition of HBV DNA polymerase, were administered to inhibit viral replication for the patients when serum HBV DNA levels were greater than 10 4 copy/ml. 1 Patients further received 1 mg/kg/day (average: 80 mg/day) of methylprednisolone or 0.75 mg/kg/day (average: 60 mg/day) of prednisolone daily after the diagnosis of ACHBLF. This dose was maintained for the first 3 days. Then, 0.75 mg/kg/day (average: 60 mg/day) of methylprednisolone or 0.5 mg/kg/day (average: 40 mg/day) of prednisolone was given for the second 3 days followed by 0.5 mg/kg/day (average: 40 mg/day) of methylprednisolone or 0.25 mg/kg/ day (average: 20 mg/day) of prednisolone until the end of the third 3-day period. 21 The corticosteroid doses were gradually reduced by 5 or 10 mg at least every 4 days to 0.5 mg/kg/day (average: 30 mg/day) depending on the improvement of the liver function until the twenty-eighth day for a complete withdrawal. A follow-up visit every month was offered for the patients with ACHBLF at least 90 days. After the exclusion of patients who were lost in follow-up, complete data were recorded (Figure 1 ). This study was approved by the local Ethical Committee of Qilu Hospital of Shandong University, and informed consent was obtained from each participant prior to the collection of blood samples.
Measurement and analysis of clinical data
Hepatitis B s antigen and hepatitis B e antigen were detected by an electrochemiluminescence assay (Roche Diagnostics Ltd, Mannheim, Germany) as previously reported. 25, 26 The level of HBV DNA in serum was assayed by a fluorescent quantitative detection kit (Da An Gene, Guangzhou, China) according to the manufacturer's protocols. A MELD score was employed to estimate the severity of disease in ACHBLF patients as follows: MELD score53.83ln [serum bilirubin (mmol/l) 30 27 RNA extraction and quantitative real-time PCR Whole blood (5 ml) was collected into a sodium heparin tube. Ficoll-Paque Plus density gradient medium (GE Healthcare, Uppsala, Sweden) was used for PBMC isolation from heparinized blood. Cells were harvested immediately in TRIzol reagent (Invitrogen, Carlsbad, CA, USA) and stored in RNA lysis buffer at 280 uC. Total RNA from PBMCs was extracted by TRIzol (Invitrogen). Two micrograms of total RNA were reverse transcribed into cDNA using a first strand cDNA synthesis kit (Fermentas, Vilnius, Lithuania). Levels of SOCS1 mRNA were measured by quantitative real-time PCR, which was performed on a Lightcycler using SYBR Green (Toyobo, Osaka, Japan) as a double-strand DNA-specific binding dye. GAPDH was used as the endogenous control. Amplification was carried out in a total volume of 20 ml containing 0.5 mM of each primer, 103 SYBR Green and 0.5 mM of cDNA according to the following thermal profile: denaturation at 95 uC for 30 s, followed by 40 cycles of 95 uC for 5 s, 60 uC for 30 s and 72 uC for 30 s. The primer sequences are listed in Table 1 (Fermentas, Vilnius, Lithuania).
Plasma collection and enzyme-linked immunosorbent assay for detection of plasma IL-6 and TNF-a level Plasma was obtained from whole blood by centrifugation and was aliquoted and stored at 280 uC until the assay was performed. Plasma cytokine levels were measured using a Human Immunoassay Valukine ELISA Kit for IL-6 and TNF-a (R&D San Diego, CA, USA), according to the instructions of the manufacturer. The detection limit was 0.70 pg/ml for IL-6 and 8 pg/ml for TNF-a, respectively. DNA extraction sodium bisulfite modification DNA from PBMCs was extracted with phenol-chloroform using a QIAamp DNA Blood Mini Kit (QIAGEN, Valencia, CA, USA) following the standard protocol provided by the manufacturer and stored at 220 uC. DNA was collected in a final elution volume of 50 ml. The extracted DNA was treated with sodium bisulfite using an EZ DNA methylation kit (Zymo Research, Orange, CA, USA) to convert all unmethylated cytosines to uracils. Bisulfite-modified DNA was resuspended in 10 ml of elution buffer and stored at 220 uC until methylationspecific polymerase chain reaction (MS-PCR).
Methylation-specific PCR
The bisulfite-modified DNA was subjected to amplification using PCR. SOCS1-specific primers for MS-PCR were previously described by Miyoshi et al.. 28 Amplification was carried out in a thermal cycler for a total of 35 cycles consisting of 95 uC for 30 s, 60 uC for 30 s and 30 s at 72 uC in a 25 ml reaction mixture containing 55 ng bisulfite modified DNA, 2.5 ml 103 PCR buffer, 200 mM of each dNTP, 1 mM of each primer and 1 U of Taq polymerase (Zymo Taq DNA Polymerase; Zymo Research Corp., Foster City, CA, USA). Human Methylated & Non-methylated DNA Set (Zymo Research, Orange, CA, USA) was used as positive and negative controls for methylated alleles. Water blanks were included with each assay. The PCR products were separated using a 2.0% agarose gel and visualized under UV illumination by staining with ethidium bromide.
Statistical analysis
The data were analyzed using SPSS (Statistical Package for the Social Sciences) 17.0 statistical software (SPSS Inc., Chicago, IL, USA). The results are expressed as the mean6standard deviation (s.d.). Student's t-test was further applied. The Pearson test was used for correlation analysis. Survival rates were analyzed using the Kaplan-Meier method using the Breslow test to assess the difference between survival curves. All statistical analyses were two-sided, and P,0.05 was considered to be statistically significant.
RESULTS
Clinical response of ACHBLF patients
Patients were selected in this study according to the guidelines of the APASL. Forty-seven patients survived through the twenty-eighth day of treatment. There were 10 females and 37 males; the mean age was 44.48611.93 years. On the twenty-eighth day of treatment, the number of patients displaying hepatic encephalopathy with different grading was down significantly (grades: 0/1/2/3/4, cases pre-treatment: 18/15/6/5/3, cases on the twenty-eighth day post-treatment: 23/14/6/3/1, respectively). Patients with three grades of ascites 29 also showed remarkable improvement (grades: 0/1/2/3, cases pre-treatment: 17/17/9/4, cases on the twenty-eighth day post-treatment: 25/15/5/2, respectively). The MELD score reduced from 19.7863.88 to 10.6164.96 in 28 days. The clinical and biochemical features of disease in the 47 surviving patients at admission as well as healthy controls are provided in Table 2 .
Before the glucocorticoid treatment, twenty-nine patients had not received antiviral treatment or had drug withdrawal for more than one year. ADV was administered at a daily dose of 10 mg to 18 patients, 100-300 mg lamivudine (LMV) to five Abbreviations: CXCL, C-X-C motif ligand; IRF, interferon regulatory factor; SOCS, suppressor of cytokine signaling; STAT, signal transducer and activator of transcription.
Altered SOCS1 level in glucocorticoid treatment of ACHBLF JJ Zhang et al patients and 0.5 mg entecavir to six patients. In addition, two patients were administered a combination of LMV and ADV. When the serum HBV DNA level was more than 10 4 copy/ml after diagnosis with ACHBLF, 31 patients were given antiviral treatment. The detailed information about the anti-HBV drugs are provided in Table 3 .
The altered mRNA level of SOCS1 gene and related cytokines/genes in ACHBLF patients SOCS1 mRNA levels were presented as gene expression normalized to an endogenous reference GAPDH from healthy controls. SOCS1 expression was significantly higher in ACHBLF patients compared with healthy controls (6 The plasma levels of IL-6 and TNF-a increased significantly in ACHBLF patients who completed the treatment compared with healthy controls (IL-6: 89.9646.8 pg/ml for ACHBLF patients vs. 8.2263.30 pg/ml for healthy controls; and TNFa: 111.9621.2 pg/ml for ACHBLF patients vs. 11.1861.64 pg/ mlL for healthy controls, P,0.05, respectively). Levels of both cytokines decreased after glucocorticoid treatment. There were no significant differences in plasma levels of IL-6 or TNF-a between survivors and non-survivors before treatment. On the third day, when SOCS1 expression was maximal, IL-6 and TNF-a levels were decreased to their lowest levels (IL-6: 60.77632.12 pg/ml and TNF-a: 89.82638.70 pg/ml for ACHBLF patients). TNF-a levels of non-survivors was higher than survivors though there was no significant difference in IL-6 levels between the two groups. On the twenty-eighth day of treatment, IL-6 and TNF-a levels were statistically lower (P,0.05) in survivors than non-survivors (Figure 2b and c) .
Because SOCS1 has been shown to negatively regulate JAK/ STAT signaling, we sought to investigate the relationship between the IFN-c-responsive, STAT1-dependent genes and SOCS1 under the influence of glucocorticoids. The PBMCs of ACHBLF patients had higher expression of STAT1, IRF-1, CXCL9, CXCL10 and CXCL11 than a healthy control (STAT1: 8.04310 24 for healthy controls, P, 0.05, respectively). Before treatment, the STAT1, IRF-1, CXCL9 and CXCL10 RNA expression of survivors was significantly higher than non-survivors and was concomitant with a dramatically lower level of SOCS1 in non-survivors. STAT1, IRF-1, CXCL9 and CXCL10 began to decline on the third day. The expression of all of these genes was higher in survivors than non-survivors on the twenty-eighth day. Except for CXCL11, the mRNA levels were reduced .30% relative to the level before glucocorticoid treatment (Figure 2f-j) .
Correlation of SOCS1 expression with MELD scores in ACHBLF patients
The MELD score is widely accepted and used as a relatively accurate model to assess prognosis in acute liver failure. We analyzed the correlation between expression of SOCS1 and the MELD score in ACHBLF patients before the treatment. The results showed that SOCS1 expression was negatively correlated with the MELD score in both pre-treatment (r5 20.054, P,0.001) and post-treatment ACHBLF patients (r520.645, P,0.001) (Figure 3 ).
Effect of glucocorticoid on liver function in ACHBLF patients TBIL, PTA, and MELD score were the major laboratory indices in the presently studied ACHBLF patients. Compared with healthy controls, the TBIL in ACHBLF patients was higher (343.896149.88 mmol/l for ACHBLF patients vs. 12.286 4.37 mmol/l for healthy controls, P,0.05), and PTA decreased significantly (32.9667.51% for ACHBLF patients vs. 106.776 10.28% for healthy controls, P,0.05) before treatment.
The effect of corticosteroid treatment on the survival ratios of enrolled patients was investigated in this study. The mortality rate was 52.3% at the end of a 90-day follow-up period. We further divided the ACHBLF patient group into survivors who Figure 3 Linear correlations between MELD scores and SOCS1 mRNA levels in ACHBLF patients. SOCS1 expression was significantly negatively associated with MELD scores both in pre-treatment ACHBLF patients (a) and post-treatment patients (b). ACHBLF, acute-on-chronic hepatitis B liver failure; MELD, model for end-stage liver disease; SOCS, suppressor of cytokine signaling.
survived more than 90 days after treatment or non-survivors. In the 47 ACHBLF patients who completed the glucocorticoid treatment, the survivor number was 32 at the end of the 90-day follow-up period. There was no significant difference between survivors and non-survivors in TBIL and PTA before glucocorticoid treatment (P.0.05). TBIL decreased and PTA increased significantly in survivors (P,0.05) while non-survivors showed no improvement on the twenty-eighth day (Figure 2d and e) .
Effect of glucocorticoid on methylation status of SOCS1 in ACHBLF patients
To investigate the methylation status of SOCS1, the PBMC DNA for MS-PCR from ACHBLF patients and healthy controls was collected before the application of glucocorticoid. Previous studies showed that there is a persistence of glucocorticoidinduced DNA change in both the blood and the brain for up to 4 weeks, and even 3 months, following glucocorticoid withdrawal. 30 Because CpGs are stable once demethylated in the absence of glucocorticoids, 31, 32 we chose the third and twenty-eighth days of glucocorticoid treatment for assessment of the methylation status of SOCS1. Representative examples of MS-PCR assay results are presented in Figure 4a . MS-PCR of SOCS1 promoter revealed 34% of methylation in ACHBLF patients. No SOCS1 promoter methylation was detected in the 30 healthy controls.
When comparing the difference between patients with methylated and unmethylated DNA who completed the glucocorticoid treatment at baseline, the clinicopathological features of the two groups were shown in Table 4 . The mRNA level of SOCS1 from methylated patients was significantly lower than that from unmethylated (6.12310 (Figure 4b ). Moreover, we evaluated the methylation status of SOCS1 on the third and twenty-eighth days of treatment with glucocorticoids. There was no change in the methylation status on the third day. We found eight methylated patients who exhibited SOCS1 demethylation on the twenty-eighth day when the corticosteroid therapy ended. Five in six survivors had demethylated SOCS1, while the number was three in ten for non-survivors ( Figure 5 ). The corticosteroid therapy did raise the survival ratios significantly in patients without SOCS1 methylation compared with the methylated patients after a 90-day followup (P,0.05) (Figure 4c ).
DISCUSSION
Our study provides a new insight into understanding the role of the SOCS1 gene and the effect of corticosteroids on the inflammatory response in ACHBLF patients. We found the baseline difference of SOCS1 gene expression between ACHBLF patients and healthy controls. The dynamic change in SOCS1 and IL-6/TNF-a levels during the glucocorticoid treatment was correlated with the severity of the patient's condition. Moreover, we also observed the methylation and demethylation of the SOCS1 promoter in PBMCs under corticosteroid influence. The liver function and survival ratios of patients without SOCS1 methylation improved significantly during the clinical follow-up.
The pathogenesis of ACHBLF was related to immunemediated liver injury and over enhancement of immunologic function. 33, 34 The immunopathological damage and microcirculation disturbance could lead to liver cells in ischemia, hypoxia, and edema. As an immunomodulator, corticosteroids suppress the function of CTL to prevent or delay primary liver injury. They can prevent liver cells from necrosis and rapidly progressive acute exacerbation by protecting the cell membrane, lysosomal enzymes and mitochondria. 35 Previous studies suggest that the use of corticosteroids was crucial for preventing liver cell necrosis when used in the early stage of severe hepatitis. 19 Given this, we speculated that the potential direct effect of glucocorticoids on certain inflammatory regulators could be evaluated for better therapeutic efficacy. Previous studies revealed that overwhelming pro-inflammatory cytokines were secreted after the activation of mononuclear macrophages. 36 They destroyed the endothelial cells of the liver sinus, led to microcirculatory disturbance, and caused ischemia necrosis of the liver in an extremely brief period. 37, 38 In our study, it was expected that the liver function would be improved after corticosteroid treatment. The serum levels of pro-inflammatory cytokines IL-6 and TNF-a were also significantly decreased. The cytokine levels were higher in non-survivors than survivors. These cytokine levels were negatively correlated with the SOCS1 mRNA levels (r520.717, P,0.001 for IL-6, and r520.388, P50.023 for TNF-a, respectively). These findings confirmed that the cytokines regulated by SOCS1 may participate in the pathogenesis of ACHBLF.
As an integral component of a negative feedback regulator, there were obvious correlations between the expression of SOCS1 and the inflammatory grade and the severity of hepatitis. 39 The regulatory role of SOCS1 in oxidative stressinduced apoptosis has also been investigated to determine the role of SOCS1 in inhibition of cellular apoptosis. 40 Our study investigated expression of SOCS1 before and after glucocorticoid treatment and found that increased transcription levels of SOCS1 were positively associated with the MELD score preand post-treatment. The SOCS1 expression level in survivors changed while the level remained unchanged in the non-survivors. These findings suggested that the increased SOCS1 mRNA levels in PBMCs were correlated with improvement of liver function. It was confirmed that inducible expression of SOCS1 was stimulated by Toll-like receptor and triggered the innate immune responses to the pathogen. 41 SOCS1 is known to be induced by IFN, and it coordinates the adaptive and innate immune responses in a STAT1-dependent manner. 7, 42 In adaptive immune responses, it has emerged that up regulation of SOCS1 also plays an important IFN-c-independent role in Tlymphoid development and in the interaction mechanism of TH1/TH2 cells. 43 Accumulating evidence revealed that the overexpression of SOCS1 abolished the IFN-c-induced expression of pro-inflammatory genes and the release of related chemokines by blocking the JAK/STAT pathway. [44] [45] [46] [47] Our results showed that the low expression of SOCS1 was accompanied by a high level of IFN-c-responsive and STAT1-dependent genes. The expression level of these genes dramatically decreased with rising expression of SOCS1 after glucocorticoid treatment. These results validated the negative effect of SOCS1 to regulate JAK/ STAT signaling and the influence of glucocorticoid.
In addition to the general belief that high interferon levels are a result of exacerbated HBV infection, ACHBLF patients are expected to have higher SOCS1 levels compared to healthy controls (Figure 2a) . However, this study did not find that the level of HBV DNA was correlated with the level of SOCS1 mRNA (P50.21). This correlated with the findings of Koeberlein et al., 48 that HBV itself did not activate SOCS1. Even so, the nucleosides were used according to the APASL guideline to reduce the potential risk for stimulation of viral replication and precipitation.
There is growing evidence that corticosteroids could increase the expression of SOCS1. Haffner et al. 22 observed that glucocorticoid receptor and SOCS1 form an intracellular complex by immunoprecipitation and appeared to increase the nuclear expression level of SOCS1. Cortisol treatment significantly elevated SOCS1 mRNA transcript levels in rainbow trout liver. 23 Steroid-induced thymic lymphoid cell apoptosis is associated with reduced SOCS1 expression in the thymus of septic mice. 24 On this basis, we studied the dynamic changes of SOCS1 and investigated the involvement of SOCS1 during Figure 5 Clinical outcomes of patients with the methylated SOCS1 gene before glucocorticoid treatment. Sixteen patients were found with methylated SOCS1 before glucocorticoid treatment. Five in six survivors had demethylated SOCS1 on the twenty-eighth day after treatment, while the number was three in ten for non-survivors. SOCS, suppressor of cytokine signaling. corticosteroid treatment. We found that survivors displayed an obvious peak in SOCS1 expression after corticosteroid treatment accompanied by an improvement of liver function. It was demonstrated that corticosteroid therapy could upregulate SOCS1 expression in PBMCs.
Based on these results, we further focused on changes to the SOCS1 gene promoter and discovered a potential direct effect of glucocorticoids on SOCS1 methylation. Aberrant methylation of promoter regions in CpG islands, which silence transcription of the genes, is associated with the reduced mRNA level of SOCS1. 49, 50 In the present research, baseline SOCS1 mRNA expression in methylated patients was significantly lower than that in unmethylated. After glucocorticoid treatment, the SOCS1 expression increased with decreased cytokine levels and with the levels of related genes in the unmethylated group. The survival ratios were significantly lower in patients with methylated SOCS1 compared with unmethylated. This may represent a favorable response to corticosteroid treatment in ACHBLF patients without SOCS1 promoter methylation. In consideration of avoiding these steroidal side effects, patients with methylated SOCS1 should be particularly prudent when applying glucocorticoid.
Notably, it was also observed that demethylation occurred after corticosteroid treatment during the clinical follow-up. According to research into glucocorticoid-induced loss of DNA methylation of the Fkbp5 gene, the decrease of DNA methyltransferase 1 expression occurs 5 days after dexamethasone treatment. 31 We speculated that the demethylation we observed may take place after the lessening of DNA methyltransferase. This was consistent with our result that there was no change in the methylation status on the third day of treatment. Previous studies found that glucocorticoid-induced DNA demethylation was stable following hormone withdraw experiments in rat hepatoma cells. 30 Therefore, it is reasonable that the demethylation could be detected on the twenty-eighth day. Further mechanical studies will be required to explore the role glucocorticoids play in the status alteration of DNA methylation.
There are some limitations to this research. Complications may occur following corticosteroid treatment, such as bleeding, infections or even enhancement of HBV replication. 6, 39 Although still controversial, many research studies suggest that inhibition of the inflammatory response is an important advantage of corticosteroids. Insufficient blood samples prevented us from analyzing a larger selection of genes for detection. Coagulopathy and high bleeding risk made it infeasible to obtain a liver biopsy from the patients with liver failure. Although subsequent, long-term follow-up was difficult, we still made every effort to enroll as many patients as possible and continually monitor the change in SOCS1 methylation status after corticosteroid treatment.
In conclusion, we investigated the effect of corticosteroids on SOCS1 in ACHBLF patients with altered expression of mRNA and disparate methylation status. These results revealed the effect of glucocorticoid on downexpression and demethylation of SOCS1 in ACHBLF. The findings of ours study, at least to some extent, provide more data for the evaluation of corticosteroids and may provide a better therapeutic option for the treatment of ACHBLF.
